Summary -Pulmonary tuberculosis in the elderly shows a specific clinical presentation in relation to younger persons. The aim of this study was to examine the influence of age and possible risk factors on pulmonary tuberculosis, clinical features of disease and lung x-ray findings. The research included 151 patients who had been treated at the Pulmonary Department of the Health Centre in Kosovska Mitrovica in the period from 2005 to 2009. Younger patients often suffer from severe forms of tuberculosis with caverns (46.9%), a significantly higher number of their sputum is positive for bacillus Kohn and they show a greater tendency towards alcoholism. A common symptom in older patients is dyspnea and radiographic changes are the most intense in the lower lung fields. The number of younger people suffering from severe forms of cavernous tuberculosis is significantly higher. Sputum findings are often negative, the caverns are found less often and lower lung fields are affected more often in the elderly.
Introduction
The number of patients with pulmonary tuberculosis in developed countries in recent decades has been decreasing but there is a greater tendency of morbidity among elderly persons [1] . However, in less developed and developing countries, the population is equally at risk of developing tuberculosis irrespective of the age of the patient. One of the reasons for the continuing perpetuation of new cases of tuberculosis in most areas of the world is the growing number of human immunodeficiency virus (HIV) positive patients [2, 3] . Pulmonary tuberculosis is a major health problem and it is a difficult task for the doctors to suspect tuberculosis and recognize the typical symptoms [4] . An early established diagnosis would allow optimal treatment and decrease mortality and morbidity in elderly patients suffering from pulmonary tuberculosis [5] .
A great number of published data on pulmonary tuberculosis were based on the characteristics of the disease in young adults. Physiological, psychological and sociological changes resulting from aging, together with chronic degenerative diseases, are the reason enough to expect pulmonary tuberculosis in elderly patients with possibly different characteristics more often than in younger patients [6] . Because of its frequency, severity of clinical analysis and atypical radiological changes, pulmonary tuberculosis in the elderly is an important diagnostic problem [7] . In addition, making this diagnosis is difficult not only because of atypical presentation of illness but also because doctors are less suspicious of possible infection of the elderly by the tuberculosis bacilli [8, 9] .
In this paper, we compared the demographic data, initial disease symptoms, risk factors, the presence of comorbidities, and lungs imaging in patients of younger and older age in order to facilitate disease recognition and diagnosis.
Material and Methods
A prospective study was conducted at the Pulmonary Department of the Health Center in Kosovska Mitrovica, the reference facility for the treatment of pulmonary tuberculosis. The study included 151 patients with the diagnosis of pulmonary tuberculosis, who had been treated in the period between 2005 and 2009. All hospitalized patients were divided into 2 groups: younger persons, aged between 18 and 59 and older persons, aged 60 and over.
On admission the patients' data regarding demographics, age, gender, body mass and initial symptoms of the disease were taken and processed afterwards. The patients were considered to have positive symptoms of cough, sputum, dyspnea, weight loss, night sweats and fatigue if these symptoms had been present for two or more weeks. Weight loss was defined as positive if it was greater than 10% in the previous 6 months. Hemoptysis was positive if it occurred only once.
We dealt with the risk factors [6] of getting infected by tuberculosis, including previous symptoms of tuberculosis, the possibility of contact with persons suffering from tuberculosis, alcoholism, drug use, prolonged use of corticosteroids, the use of immunosuppressive therapy and concomitant diseases such as diabetes mellitus, chronic renal failure, cancer, chronic obstructive pulmonary disease, liver cirrhosis, heart failure and HIV infections.
The results of chest x-rays were categorized according to the extent of the changes, their location and approximately to their morphological structure [10] . Sputum was taken from all the patients for direct microscopy of the preparations stained according to the Ziehl-Neelsen method. Cultivation of bacillus on Lowenstein-Jensen surface was also performed for all samples. Sputum was taken in the morning, before breakfast, after a spontaneous expectoration. Each sputum positive for Koch bacilli (BK) was verified by the culture on Lowenstein-Jensen surface. Pulmonary tuberculosis was confirmed bacteriologically if two sputum findings confirmed the existence of bacillus and/or in case of positive sputum cultivation [11].
Pearson's χ 2 test and Fisher's exact test were applied in the statistical data analysis for comparing groups. To identify risk factors, we used the results of binary logistic regression and the results are presented as OR (odds ratio) with 95% CI (95% confidence interval) and pvalue. Statistical hypothesis testing was conducted at the level of significance of 0.05.
Results
Out of 151 patients treated for pulmonary tuberculosis at the Pulmonary Department, 98 (64.9%) patients were aged between 18 and 59 and 53 (35.1%) patients were older than 60. Male sex was predominant in both groups, with 82.6% in younger and 64.2% in older patients and there were no significant differences between groups, but there were significantly more male patients compared to female patients. In addition, there were no statistically significant differences between groups regarding body weight and earlier treatment of pulmonary tuberculosis (p>0.05). In the elderly, not only did the contact infections have less importance for the occurrence of the disease (p<0.050), but the number of sputum positive for BK was statistically significantly lower (p<0.05) ( Table 1) .
None of the patients mentioned drug use, prolonged use of corticosteroids or immunosuppressive therapy as one of the possible risk factors for tuberculosis. The symptoms most often reported by the patients were cough, expectoration, hemoptysis, dyspnea, weight loss, night sweats and fatigue. There were no significant differences in the symptoms in patients suffering from pulmonary tuberculosis of younger or older age (p>0.05), except that dyspnea was more common in older patients (p<0.05) ( Table 2) .
The presence of concomitant diseases, such as chronic obstructive lung disease and heart failure was significantly higher in patients of older age (p<0.05). There were no significant differences between the two groups regarding the incidence of diabetes mellitus, chronic renal insufficiency and malignant diseases (p>0.05). A significantly lower number of consumers of alcoholic beverages was among the older patients (p<0.05) ( Table 3) .
Chest radiographic finding varied significantly in patients of younger and older age suffering from tuberculosis. In elderly patients, lower lung fields were significantly more affected (p<0.05). Upper lung segments were equally affected in both groups. More serious clinical forms of pulmonary tuberculosis with cavities were significantly more frequent in younger patients (p<0.05). In addition, the findings of micro-nodular miliary shadows on chest X-rays which, together with other diagnostic procedures enable us to diagnose miliary tuberculosis of the lungs, were significantly higher in younger patients (p<0.05) ( Table 4) .
Discussion
The described differences in the incidence of pulmonary tuberculosis among young and elderly persons may be related to weaker immune status resulting from old age [11, 12] . The most important role in specific defense of the organism against tuberculosis is played by macrophages and T-lymphocytes [10] . It is known that the elderly have less T-lymphocytes functions, including proliferative response. In our study, we found that the basic demographic findings were not significantly different in 
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the examined groups but the bacteriological confirmation of Koch bacilli in sputum in the elderly was significantly lower, maybe because it seems to be more difficult to obtain an adequate sputum sample from older patients. This can be attributed to the fact that they cannot provide an adequate sputum either due to weakness or lack of cooperation, so the sputum appears to be of poorer quality and contains more saliva than mucus from the lungs. Several studies have indicated that properly taken mucus facilitates diagnosis [11] . Therefore, the proper way of providing sputum must be carefully explained to the elderly patients. The symptoms of the disease, except for dyspnea, did not differ significantly in patients with pulmonary tuberculosis of younger or older age. The most common symptoms were cough and expectoration, which were experienced by over 70% of patients and weight loss that in 1/3 of the patients was about 10% on average in the previous 2 months. In older subjects there is a greater occurrence of comorbidities sach chronic obstructive pulmonary disease and congestive heart insufficiency. Diabetes mellitus more common in younger patients but not significantly. The data are consistent our studies [13] .
The influence of aging on the radiological presentation may be very important in miscomprehension of the clinical picture, untimely diagnosis and late introduction of treatment. In most cases, radiographic changes suggesting pulmonary tuberculosis are shown in the lower lung fields in older patients [14] . It is believed that the changes in the lower lung fields in younger patients are atypical, and that this localization is found in about 50% of patients suffering from tuberculosis with immunodeficiency. Although changes in the middle and lower lung areas indicate primary tuberculosis, the development of disease in the lower parts of the lungs is usually due to immune abnormalities in the elderly [15] .
An alternative explanation for the radiographic changes in the lower lung lobe is the disturbed ratio of ventilation/perfusion in the elderly. Mycobacterium tuberculosis is better reproduced in an environment with higher partial pressure of oxygen (PO 2 ). Aging results in an increase of alveolar ventilation with inadequate increase in perfusion, which results in an increase of PO 2 in lower lung lobes much higher than in the upper. Therefore, the age-induced changes favored reproduction of Mycobacterium tuberculosis in the lower lung regions [16] .
Caverns are less likely to occur in older patients, which is associated with their poorer immune status. Less frequent incidence of cavernous forms of tuberculosis is described in other immunocompromised patients such as HIV positive patients who are treated for pulmonary tuberculosis [17] . Some recent studies have stated that there is a link between severe forms of tuberculosis with caverns and sputum positive for BK [18] . Our data are consistent with what we quoted. The presence of caverns and positive sputum are interrelated and are significantly higher in younger persons. Military tuberculosis is an extremely rare disease at this day of age but, we diagnosed it in only two aounger persons, which is consistent with research we had conducted a year earlier [19] . Pleural outflow was reported in 4 (2.7%) of the total number of treated patients and there were no significant differences related to age. Doctors must be careful in interpreting the chest radiographic findings in the elderly because of the possible atypical location of changes.
Conclusion
In this study, we identified some age-related differences in the characteristics of pulmonary tuberculosis incidences. In younger group, there was a greater number of patients after the initial infectious contact, the sputum was positive for BK, there was greater cavernous tuberculosis and the most important nonspecific factor reducing the resistance to tuberculosis was alcoholism. 
